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(54) WIRELESS TRANSMITTING APPARATUS AND WIRELESS 

(57)Abstract 

PROBLEM TO BE SOLVED: To form a beam more 
suited to an incoming link and suppress mutual signal 
interference between users. 

SOLUTION: In a base station of SDMA scheme or a 
base station of CDMA, transmission power and weight 
controller 3 seek a correlation matrix which is based on 
transmission information for every user in accordance 
with beam forming algorism which is based on a virtual 
outgoing link to perform a weight calculation using the 
correlation matrix sought by weighted sum. The acquired 
weight is multiplied by a transmission signal 
corresponding to a plurality of antenna elements and 
transmitted, thereby the mutual interference between 
users being suppressed. Requirements for different 
qualities are also met 
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(54) &m<»%m nmmmmm^xma&mmm 
(57) [mni 

ISIS] J;9T!?yy^i:atfcif-AM^v\ 
SDMA^©im fcSV^ CD 
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i$\.xmttm®^%mmmmm.xib<ox^ 

*ti,xmttmm-rzmmmm$imx3b^x. 
mmvx&&<D$iwftmzftW.i^ mm»<r>^mnm 

x isxmttmmr zm»mmmmx*>ox^ 

mmvxmwn<ommnm^uv. tmwk<o^mnm 
\c#+zm*ttwft*ftt£<>itttmftn*m^x^ m& 

<D$m-mttm*mm-rz> h<oxz>z z t z&mt-rzm 



5g-r* r £ £-r z>m&& i ~4 <ov^-r ^icib« 
[it*® si mmv^ h&tt&ti. mau^-— 

h £r*?Tf S w t £#»£i-StS#JS 1-4 ov^rtt^ 

««or >^^ic«jfti-6 mb*a— p rum- a sssa 
-4 <D^tiMz&m<Dj&m£mmw. 

[MMi o] StriS*^ h^r^S^j:^^^^ 

1 1 ] 3^^ic*5v^^ss^*r-rei&M 

®. 

^xm*zmmTzmm&m$imx$>o 

i 4 ] i^ryft^ix, sso^-if 
mmvxm&<ottmfmzu&^ ^-itorake 

^M^SS I NRas&Sir-t-SS I NR£A±tf*> 

it«a««>3i>f htisxm^zztztmt'rzm&g: 

[0 00 1] 
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[00021 

&&#>t>tix\,^z> 9 1 oco&iaj^-m. im<om 

Sfcfi. £H#«fi#5ctttt*ift (SOMA : space Divi 
sion Multiple Access) i:lftftlT*5»)> lo^lii 

[0 0 0 31 CDMA (Code Division Multiple 

Access) tttem 3 Htf^A9tttC43lt 5 

*tTV>S 0 ^Erco— StirUXCDMA^J^-eriTy^ 
|JiT^-1flc^r-5»^ttSr«»m-rs. cdma^ 

So 

[0004] tf, SDMA^fcloVvrfft91-f*. S 
— JgfifcSfefcoV^jfc^So 01 2USDMA^J:D y 

^ft, 4 0 tiftwnmsm^ 4 m*^f 
ma 



ak = [ a ft i Ofcj «M a*4 ] T 
--^ a ki » a^, ^tt-tn-^ivS-r^^*^ 

1 a-1 d-Cg^tLfcB<Dm^e*«»^^^bTV^ 
i 0 SDMA^ttt, 1 0(0^&»^SS<D3.— !f -X? 

U K^x— WiS&^t h^tliPilal aKt 

I 0 0 0 5 1 *fc x »SUl^fcttS§i?T^iM?*B4 0 
V^TftHtT^O<Off^$rfT^9o tBKff^lOCD (i,j) 

1*21 

[0006I -<n*?\z&ntsfritftmnn<t>b&&< 

Wk = #4 1 - a* 

[O 0 0 7 1 S^Tf*. httSttM 1 (C*3VNX 

^J&SrfTftPo -<oj; 5ftm^S<D££j^ -pic 

#LT^nm^-*^a^ft*>*v*o @i4r±^ 

Co 00 si— ^ s to y ^-ctta#±o y ^t?» 
bthit?^ h*m^xm*Htm*ff*5. zoom** 
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^A^Sr^Tp^^V^^4^Tt^ Wtt. T.Oh 
gane, "Spectral efficiency improvementby base stati 
on antenna pattern control for land mobile cellula 
r systems, "IEICE Trans. Commun. , vol. E77-B, no. 
5, pp. 598-605, May 1994.) 0 
[0009] Kl|2CDMASifi^^Ty^>fy 

v^_lo y ^f^&ttzcDMAm&mmT?^*? 
r <Dtt\£o^xnm&ftts: 5o mi 6n±vv^ 

k<oT?7^j7Tu~m^&mi&*&\^x\i^» mi 
7 ri^— if k <DT?zf"T 4 -it u—m^im$><onmz: 

5 3tt3frtfc»3&. 5 4ti^ MRUS. 5 5-5 
5 sttTyrtram^ 5 9fi^^^ 

j££p?k£h,* 0 6 onr^x>f yru- *^>r 

[OO X 0] @1 6X^01 7 J: 9 1-^^ 

arm. m&7>-TTx&mztiitm-&\cMv&x-'-i? 
-fr- * ?7 v-m%#mnxn^ mm s Emmcm^ 

kl (q)=[y k n(q), y k i2(q>»--> y klM (q)] T ^i'^^x 

a^fk/^ 1 lCp-r5T^^-<^T I (D&f&V*. 

A Y w' kl =[w* kll , w' kl2 , . . . , w' kl J T H**-0*$ 

tlZ>o 

[»4] 



toil = 




1 90 

q ofi^gr /v=^ y XA0?%^y^, r kl (q) r± 
^--ifk, 1 (O^i^stf/K *fcMti!t&«> Hri 



[0011] fttC. TO y y^l:*3^6CDMAS^ 

ffl7^f>f i/-©«^ov>rii^teo CDM 
at o y is?xn^ mmm\c%>\,^xm^~f^<DT&$: 

»ioo x if-^O A r £ l£ <fc o 

[ o o 1 2 ] m i 8 irl^Mrm^r <d 
«J*«r^To £Jfc^-Ctt:-hO y y^tl^-oKA^- 

m^s lt (t)=c k (t)-d k (t)^5t$n6o c 
k (t), d k (t)l«;ft,^*x&8tf^ ^-*-C*>0> 
mf^/^Tc, ^^^/v^TdrTirlcflCds^trt- 

E[0£TV1fv://v¥^^5^ Etlc 
k (t)| 2 ] = E[|d k (t)| 2 3=l-e*>^o Sife^-C^ £<D 

[0 0 13] ^—*fk<DT^T-rm\C$oliZ Y% 
^Srw^ ifk^TO y >-^^-f fSrw k = 

[w kl ,...,w kM ] T i:-r^^. ^^-en^^>r hw k 
tcdmato y ^^ic^ttsisi&r^^r 

^Mj»3S^V^^A (RCS) RCS99-157. Nov, 19 

99) 0 
U&5] 

y ^^tr— A^^5^t>tvTv^^ 0 @i9i*. Toy 

^^ix^5J:9l-. TO y ls?\f-M3&&Xtt.Z'=-—?\z. 
[0 0 14] 

[^^ti9 t-T^^JS] Ji^O^plC. S DM 
AMTOr^, 43J:^ CDMAM©Siiffl7 

-rnt>x to y v^jc43v^±o y v^<bi^-<oif-A 

h&TQ l) ^?lz&\,*X&-fl,b£^ 
S£fcUK*>frv> 0 _bTy y^^-foa^lr- 
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&^-*i§ft&§i#&££nSo ^w-en. r-^isft 
So c<DJ:p)fe^^VNT^— iF©M^maH$:« 

So 

[ooi5l ££><fc9lc U v^lcssttSSfc^tr 

£rR)±£i!:S SDMA^TD!)^ 
-lefctt SMSSmg^SritflrT S ^ £ £ S to t LX^ 

[0 O 1 6] 

m^^-if^^ u-cft^^Ht-r s^i*i^Kt^©-cfc 
1-* *»w<oteoM*B^s®i*. 
1- s awa^— u= ic*rt- s mmm-%<D v ^ Y*$&-r 



^i^vnt. mmmknT ^^t-^j^t s^ns^— 

U ftflB^-f MfcS^atcJ:**^ MRJIfctlEX 
ibS. 

[0 0 18] HijfB*^ htt«#»Ht. 

^o-efeSo zhttit. mtzv^ h&fe^mn. $1 

$^>ic^fc v i&te^-r h^ftd, 
&mm\c&tf z rake? * zsxmzm^x^ ifiie« 

h^^St>^)-C*>So ££>IC**: % tfr 

x&mm&*&+zikmm^<om*)i&txt\£S: *> zl&z 

So 

[0 0 191 $e>id*fc. ^«<D$p>icte<oiL»iiHt 
<t-^Sri^i"S«lil2lft^g'C*)oT. (BB«k:tWa« 

$r*rrst><o-e^So *e>^*fc. *»wose>icte<o 

rs^^ftKfr^JKigSi-Sfi^ft^^JSrfTo^ftlitT 
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^M^SflS I NR^StfS S I NR£Lt-C$> 
[0020] 

(Hlfc<OJ£t©l) SlWtSDMA^OTO y 

4 hmnm. s^mmm^R^^ urn, 41** 

*aMi.»3^r b^ffS2ri, m^-rz>£?\c, m 
So &rxn. mi^mmm^n^m^mmmmc^ 



tm^zmm-rzhnt u ^--ifk (k=i,...,K) 
^TOfc-ra&Eti s k (t)i 2 ]=i^5o »&jre 
k o^^v\ m^m^&p k ic£SH-3o 

[002 1] >Wf|j£lC*>VvC. !f<D2Htm^P k 

0*3.-1? (D^Jk&m&m&ffiitr p k &t/w k <afc£# 

[0 0 2 2] &tC. ^lik^bS^MTyrt^ 

M/yft^ wv^jg^h^t) $rft^L^f 
[»6] 



Mt) = £M(*-(i-i)ii) 



(5*1) 



1=1 

cr-c. Tdti^y^ra, a k< x 1 tf>e&^ 
s**MfcS«r*r. m&Wi (1^2) 

fSJT^ (I S I : Intersymbol Interference) 

[0023] wc, t 9 y ic&^x&&mm&g:m 
mc&&tTzm^m*}tt=Fm&^m*>tt (sinr: 

Signal-to-interference-plus-noise ratio) ICOV^T 
j*-**. TO y V*IC*Mt6**- iFk<D^S INR* 

X£*ZtiteBERRXMxm&&&m&£fhZo 

INR^$H5o ^ot, ^SINRttiMr* 

i&^S INRSrY k £^i% 

[0024] w<d£ ?#ttffifc::fci^-t\ SJfe^-eri*^ 
-f^SINRSriafcLoo, SHtm^Sr^/h^i- 



ilW co i^li^ & ic a*-*- * £ -C ic # < (Oa^fO 

[00 25] *-r&mmxnmmv^ 

&m#)ti:t><DX2b*)^ ^WlCtt$>i:-C^i-[Algorithm 
[0 0 2 6 ] @ 2 Kl r^SJ^r, y <D«j£&j3*t\ 

at, 1 otts^, 1 1 »*ea&8&. 1 2tmmm&m 

r<fcgLtr) yv^j a.— »fk (12) 

h k (t)IC*3VNTm^hat{P} k -Cfi^Hf-t-a 
ic^^ft^^fciB-^Sr^^H:, hat{ }X^Zbt't 

5o ) 



10 0 2 7] &&_b9 !) ^*-ef*g^.— Jf^^S I N 

(Op.l) ttfc^T^^tlfco 

[&7] 



subject to ft > 7k 

{(^fe#tt£i&^T<DMVDR (Minimum Variance Disto 
rtionless Response) ty^'i ££-.3.— i?<D^fj|f| 

5o mmmjj<D&j£&?f*o m&m-?t±wmAVD 



(^2) 



Wicrat (552) (d^#&^j*x#* w 
[0028] SJIT-Ctt, ffttHft j 1 &*/Mb**jM- 

ffinfc^T*^— iFl 2#fcJfcB& (11) h k (t)JC*5 

ma] 



„»*c«)-l ttM 



fsrl 1=1 

[0 0 2 9] hw k <n> JCj:o-C^m^^^tt 



0*3) 



[0 0 3 0] r{&g_b* i) ^^j -m^ogftfi . 

5o w<D^m^^tt^-1f»c^bTP^lcfTft^ 



+ 1 l^lt52Htm^hatfP} k <n * l ^^T(OJ:9l^ 
[»10] 



0*4) 

[»1 1] 
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r> = diag[7i,...,7>f ] 

7V«") = [ 7 i|K ) II , > -m7aII<" ) II , ] t 



(5*5) 



mt?. Q <n> liQ k (j0 =hat{P} k < '° | p ^ J a *:gH«C 
J$-k<^ h/v-Cii>6o ISA* HEW (^C3) 

(^5) o&5gUc:J;9. JWftft^adt-C 

[00 3 1J Ki^^at^rlftjgUXff^^Ctlc^ 

So 

[Algorithm A] 

1) {t^ft*0|D&fflQ k a> (k=l,...,K) *S£T 

So 



2) k=l,.. 

[$U 2] 



A* 



3) hA^Q fa * l> **ae>a 

[&1 3] 

Q(«+l) £>J?(n)Q(») + ^(") 

nlclfrfeLT?¥tffM*P2> lcRO/te#rS*-C*MP 
2) RXffflmS) «rn w lHM**r. 
10 0 3 2] ^«HC^V^ttSo«m8ffiQ k <A> (k= 

*»SWtB-C*>«. [Algorithm A]-?tt 

ft^taS-C^So rcO^I^V>T. |p k<1 | 2 CO^t 

10 0 3 31 ^fc. [Algorithm A]-Ctt. 2) |C*3V>T 
««ttW w MV^Wh»«, 3) lC*5V>T 

[oo3 4i @i«T») y ir-A»*n»r* r««Lb 



p = g 

if P^g 

jrcrtTD y v^ic*5tt*^*— *oi?*s i nr£% 

[0 0 3 5] (IBfe<Ofl£8B2) ^BSHK^Sl-Ctt. 

lt, ^HJfeco^-eri. T9 y x*-eif- 

ttft«M4>flE****-r. (a* 2 4 »iMM*>e>s*«'>» 
ogj»«ftfflp««)««^-Y^K 2 5 t±TQ y ^ tr- 

[0 0 3 6] mm<omm 1 ©^i:^ot, roy^ 

S I NRt£RS I NROJttt k Sr5fc«>, SifcJ^IC^-* 
*/V2 4£#V^T^-rSo K^~:/i£te1&2jf&W<&tt 

tf^fcjxsfc*. i ®o2Him*w&M-er*£«s i n 

m^Z^b\££*>. ^a-fw§^|s I NRSrSI^S I 

ioto y ^*^^/£i£tfc^^v^^ 
[oo37] ft**, r w-enr tr-Aj&sasss 

M»*rfifc5*rtt>^ttT*a. [Algorit 
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fifct>*Jf&-e$>S 0 [Algorithm A] ^rSSSfx^P 

[ o o 3 s ] (iys<D^ffi 3 ) rnmnmvmwt 1 -e i*. 

9 TDD (Time Division Duplex) SSIfflC 

-9 trtf-^r *«fcK:ov*TRW-r ^« 
[00 3 9] [Algorithm A] "Cli. Q k £ Q k SrtfVvC* 

K14] 



|Pm| 2 = Km I 2 



[0 0 4 01 ^cDt^■^^fe-c«:m^lt<o^^v^rv^-6 

©■c, y -TKDj&m&xw&tifK. t> mm* < mm 

Q k [Algorithm A]d>&Jft]>?3^f h.fcROT- 

-c#s 0 rcoi p^n^o^ffi^ru y is? 
riaarcrau Jb9 y ^gm^<o*t#3r;BvvcT'> y v 

10 0 4 1] (JSJfiOTg® 4 ) ttNB9W4>fl?R 1 -ci*. 

y^tr-^j*«rttofc> ^ii^tt, 4cHffi<o^ 



[004 21 £IT-Cfi. B 6 §rg£JB Loo^^H 

So 

[0043] ^sb^-ciis^d^^^pm-^^^rr 

ttSSfl l.*B (^*<a*S§lffi;S£r*ix;eft a k , 1b 1b . . . , 

1 *s%^ffi*p u nifeco^ i ic*stf sea*-** 

*G>»B-cttT0 y ^Ic^S&ifcJ^kcv^ n y 

[0 0 4 41 «fl2W©»«3tl*TDD**0»^ 
DDMiClbf FDD (Frequency Division Duple 

x) ^^^*^^^^^<oism-e«v^r ird5^# 

[004 51 OBfcOTgtl 5 ) **Jfe<0^ii-Ctt. ffjfa 
HJfeOj^li 1 *C43V^T [Algorithm A]lC*5V^T^i?) e>H 

T«JJWtQ k a> 5rRSi"S ^k\cX.V. ^-1f<Dmm& 
trjfe zit tr- A^ds prig ^ 

[0 0 4 61 ftlw, CDMA^SWT^f 4 

So 
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t>R&V^<< MBWtt. 4tt*:r>f MRIBk 5Wt«* 

U a-fk (fc=l,...,K) — Ot£StfI^s k (t)=c k (t> 

i:-ri^E[|s k (t)| 2 ]=l-Cfc*o SifcircW:, 

IF k Ote^lC** ttt^^M 6 ICtfVvCV" P k (0^ 

[0 0 4 7] ^fifctUSl^T. tfc0^tm^P k 



10 0 4 8] rrr, #3.— if<9i£ttm#oBMK:ov> 
[815] 



lgc«{pr c )c fc2 ( P r c ) = 



(1 Jkl = Jfc2 
0 kl+U 



d k (t)r±7 ? -^'T?feO t =Tc, 2Tc,...,GTclCfcV> 

[0 0 4 9] MA k ^feUUIMT Vft'^HHI 
-To 

[816] 



M*) a ?J>w'(*-( I - 1 > r -) 
1=1 

ste*t<fc*i£^o (^6) <5£i) 

[0 0 5 0] »*s>»&£PMSfc:* TOS^te 
- If kM^S I NR5ry k £-*-*o 

^-r r mre ttsft^-* ic* cr $ * b e r* 

®££;h,> »*BER^bMS I NR#*6*il«. 
fl£o"C. j»S INRriiim^£fc££^£ftH££fc 

[0051] cr-c. -ttatfcHHMc, »W»-ett»«* 
=4 f^rfiiw^ot, 2Ht^rt-c rm&jio y 



hMM*. 2 2 a r*S£f£i&«. 2 2bW:*3L-f MRU 
# v Sraof bw k =[w k . 1 ,...,w ltt j T -c^5:t 

[0 0 5 2] fflr^O©^^P«K:, (S^LbDy^TWt 

"f&mrnnji&Etfrt'rzitftK^ %m «2) 
n««aifl:*fr (op.D icj:5»a<k355ff^fcn*o -r 

HWMS I N R y k KlS-5< «t 5 3.-*<0«fi« 
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[0053] wmmtcj i&m'Ht&Mjfcrziz 

IC*5^-0&^.~ 2#€H»K (11) h k (t)IC*}VMT 



i=l 1=1 



^I^®^hat{p} k 00 -eM-Ji^HiUTv^^i:-r5o rco 

[»1 7] 



0*7) 



[Sfcl 81 



= E o - E a ^fr o* + E - E a M<M*> 



1=1 



n * < = E E jNtecwr 

+ E 2St«*. o E jNi*< w s) 
#=i /=i ^«.i 

[0 0 5 5] ftr3*0»&£[^«K:, dtf>gftf§-^ ^rm-^m/70^5ESrtr^5o *MBn + 1 -C©a- ip<o 

5o r&*^>. Ifrifi (st4) *Av^T»««A««P«rff 1&2 0J 
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D = diagf7 l ,...,7A-] 
Q(«)=[pW|p lii P,...,^|p A -. 1 | 2 ] r 
Nt">=[ 7 i|l«» , r , || l 7*H?Pf 



[*<«>], 



rrt?. Q^ttQ IC < rf =hat{p} k <n) |p k . 1 l 2 &S3)IK 
h/v-cfc5. J-3E3r (SC7) t2l 

ftHAfHSP (559) <o|£j£Uc:<fc»K SS^I* (Op.l) 

[0 0 5 6] «±©*iK#S:ift)gb-Cff*5Ct<ci 
[Algorithm A'] 

1) m^mtxnmmfcQ*.™ gc=i,....k) 

2) k=l RH^LTftSW^i'f 

[»2 11 



W = 



A* 



3) *<9 h/VQ fe+1 > <S:?fc#>5 

2) &TJ*ffiW3) £njH]|&g1\ 
[005 7] *^I«I^C^5V^re:^t^?OTii[Q k a) (k= 
1.....K) ^rtS^Wf^ibSo [Algorithm A'] "C 

5o [Algorithm A' ]-eri*=-— J If OMVDR 

1 X 2 



if k = i 
if fc^i 

&gLtf*£«£ft*o [Algorithm A']"CHx MAP 

2) ic*5v>r. f<ommftWQ ktl \cM°rzm* 
lo 0 5 8] @7<oTD y v^tr-Aj&fc-cn r^s_b 

-•M&fc&frPo Sift 

[0059] mm<Dm& i ) msmi&v&m 6 tjbv* 

^O^^ ifk if i K##bT*3»K * k 
[o o 6 o] ^lUte^^-eri. te®_b9 y ^*\c&\,^ 



10) 

[ 0 O 6 1 ] (£Hfe<D7g® 8 ) *s*?2fe<z>7gffi-m, 
10) Oftb9K*£4>Q lui S:/fll^6 0 
[#2 4] 
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SvScTOfr&KSftv*. tot, '<*l£rtt§If? 
oo, T9 y CBMA\£&ttz=-—-y ! mW3ffi*k<D 

[0 0 6 2] (Hl£^t89) *SS<DJg»6-8-CI±. 

T9 y v^tc*5rtstr-A^<o^^aofco cftfctt 

S<D^mZ&oX. T9 y V*tf-A&j«2 5^tT^i> 
2-Ctt£teS INR^HS INR 

®&&-r^b\££L &ms INR«*S I NRir- 
V^Iiia^ rogfiS INRSrH^S IN 

[0 0 6 3]/^ £ £ XttT 9!)^ \?—J*J&f&fr7K 

•»fcfT*$*J*t>WC*>3. ^frttlCtt. [Algorit 
hm A']Ki:fcv^£I»2) 2UW*3) <0»fls& 1 Hffft 

fttt?m&.i>-*im-e&>Z> 0 [Algorithm A'] 

So 

[0064] (g&wmx o) m&mamme^a 

TO y ^^tf-A^^rfro^o riiWtt, * 
*fc*5V*-CB*IBttteJiTy ^SSfceaiSrfTfc 5 TD 

D (Time Division Duplex) SBiftlCjSVvr* IDD^ 



*<^§ftm-ttit«£JSvvCT9 y e*-Aj&fc£fr 
a.-1f^|g-t-$»^7-f^». 3 1a(j:itf^ 

3 1 brm*n«*i!:^isi-<s^y^K7-f/^^-ro 

[0 0 6 5] [Algorithm A' ]SrHfrf-5{CfcfcoTQ 

k (i.lh * k <i.l>fc*9*)£;S*i*as, £ k (i,l)> 0 
k (i. l)(tH9 ^A-^im^H 
$0 u^ 1% p^x/p^ttCDMAiOy >9 

<o^mm^J;9fc££;ft,S 0 itttfMctt, r^x^r* 

[3S2 5] 



W te4.il 2 

^<Dft^mxt*nfttt(»&*m^x^z<ox. ±9 y 

T\ 19 y V^SMt^V^O^ [Algori 
thm A']^&*ai^W hSrSff-f-Sr. £fc<J:9T9 y 

*H2&^li(^T9 y tr— A^ife-ett. ±9 y ^ 

&£rffiv*-CT9 y Kf M A3Mftf?9 
[0 0 6 6] dBtto^tti 1) ttK9HKo^fll6'C 
T9 y >-^tr— ^T&fcSrfrofco wtl^LT, 

o^ffi-eri. itJi2Hte<D^fig4^i^«(^ £jim*>&& 

m^H5T9 y VWny f«-»Sr«V^T»»»tfe 

— !nciP]tfTi£frr5o &m®xu^ m&m<o&T>T 
^frb<ommmz.n&'tzm&7>(;i'**m^x^ & 
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3 2 £ V^TK*»lcii»-r S Z. t tc <fc 9 , 
TO yv^!)^ h^«rfr^5o t&fBUJSo^m o 

^:^lfe^ffii^Jt5#&-CW:-b5 P Stiffs 
ft#£rfl!VN/;:V\fc£>. TDDami-fS^-fFDD (Freq 
uency Division Duplex) gtittf 4 ^Oifift 

[oo67] mm<Dj&m 1 2) ^mm^me x 

*mm<oj&mxtt. ^(o^^mm^rt\,x^ftm 
^<Dmm^^x&m-rz>o 

xmi 6^01 7 ^C<Wf^T^-i:^ 
NRSrtmrTSo ^foS^ISINRt^ 

toxoid -mMv^^f h&&t&mnjjmwz?fti:o 

K 

^ = £||w*|| 2 P*->niin 

subject to I* > 7* 
r k li#lb«lk-CCORAKE^^S I NRSr 

±U (5fci 2) s^^e>^^m^jj 

*to££*t-5#3^ h^MTTP (Minimum Total Tr 
ansmission Power) £9lc£*5< h tV$&* 2HI 



|:fcv^RAKE7^y^[>x^ 

[0069] TD'J^m rcD«fc plCLT^WbJx 

0 y >^m^mm<oft^(om^m^^ @<m or±^ 

T\ ^Lh») !) istX'&bthti^— if k^lcDTV-r- 

m* v7ttzmmm*fc&-rzz t\c£*> . &&mxt± 
[0070] mm<D&f&i3) tmmm<omsii2kz. 

1fS<t«l<ORAKE7^^^iSr#atUfe^^-f hSi 

r±. TDDmcDMAmmzfto^vk-rh. mmx 

W—T>-^-r. R7^y^RAKE^i«fi!tlCj:9 

>f>^Tr3:^%^^bo^i^ (1 = 1) &&m-r 

S 0 RAKE^Ir7^ r #B (Oil 

*5I*£:3-— if ktf)^3fcS I NR^y k tt5. ^ 

[0 0 7 1] 9 ^^Tfl**^.— If^^s INR^Sr 

Sot, Sig>fb^#«^-C^xP>^6o 
[»26] 



(5£12) 



[0 0 7 2] ^ib»"C^R^-r^RAKE^^OV^ 
Xmm-fZ* RAKE^«:^7>fyWSINRlC 
^V^T7^^^0m#^%^T9o w^i:^. RA 
KE^^S I NRIi> ^T^^tLSo 

[ISC2 7] 
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A 



L 

1=1 f=i 

[0 0 7 3J #3.— f(ORAKE^MS I NRtt<&S 

S lNR7^-Srr*r£as#«><D*a,* 0 dcotfffi 

ftm^^j^srSjg-rso b^— ^«»-cwt. ass i 

NRt^IS INR<Dita k $r^im"Ctfg[U Sift 



(iCi3) 



(^14) 



IS2 81 



[oo7 4l cc-e. r k <n> r±^^nic*5rt-5^i5«k 



Offl^S INR^O, HE «13) 
[f2 9] 

{0 if Jfc = * 



J 2 = tv*> 

= Q T D' l Z 
Q = [I-DF\- l DW 

wr«[|»ip i .- i |«afin r 

[00 7 7] _bftj:»>, J 2 tt^ h^QO&3Si&fc:§§ 
[0 0 7 81 MTTPg!|S-C?tt. *&aHff&*7j 2 £^/J> 



[0O7 5] 5£«®*r±S*l«J 
IS3 0] 

P = lim P<"> 

rt loo 

[»3 1] 



flT*-* ->*>f h w k *5^#£;h,S 0 (5ft 1 5) *5BIC*5 
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[*3 21 



%d = Km to (n) , Q = lira Q 



in) 



to£° = argmax/ 1 (tu*) 



[0 0 7 91 [MTTP7A^9XA] 

1) ^lc^>IZJ^Q k a> (k=l K) £rt££1-* 0 

2) «ffinTO^h^5 0 
H&331 

(5tl6) 



3) *<9 h/VQ^^r^So 
[&3 4l 



to 



V CrtO- W -ID; 

3) &n„®®k*>T&i-o :^)MTTP7^!JXAia 

[0 0 8 01 ttBBM«l2) ©»at-f h**jfclCol*TR 
[S3 5] 

1=1 

[00811 H»fc. f 2 (w k > *m±i£~rz> 9*4 h 



jRi«x 1 zon, •*a*«tx i ic»is+s 

[&361 

i? = [ei,...,tjf] , A = diag[A, 

#*5. ^' k |iRAKE7>f ^#3&Rfcfe#UOl3b* 

gjfe-CHRAKE7>f ^-es«**L5^/^ic«i-s 

[0 0 8 21 ftKlfraV k (XW k ) (OaStfekloV^ 

r^-<5o *3fcv k tt (4i4) ic^-r^p^tblKk 
r-e. fffW* (JUW k ) £Jb9 y ^*G>5t««»*r 

£9^.— Ifk % 1 OfiM"^ b/Vhatfa}^^ [ha 
t{a> k . i, !,...> hat {a} k> lt J T **ft+S. 
fflVNTif3£*ihat{V) k QHftiatW k ) Sr»^"C#^ 
So 

[&3 71 



0*17) 



m t t p r =f y * mm «r is -e s . 

[0 0 8 31 £l±&*k#>Zh^ K<D\f-J»M&^M± 

2) gfrfg (41 7) *9hat{V> k , hat{V}' k *|(4l 

3) ^rr^-tfcr)^^ hw k w *B*ttttJUcJ:9ffMt 



[«C3 8I 



4) Q^fcfHW*. 
[&3 91 

[0 0 8 41 **** 0Lbfc::feV*Ttt* &iftJ©#««5*OT 
RAKE7^ >^f*R fcBftrT 6 r i: SrfflrS* I/O* 
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[oo85i mm<Dj&m 1 4) ±^mm<omm nir 

^5MTTP7;V^!)XA©Mffi)2) (^16) l£*5 

«rfT^fcfe(c^^- fc#-e*s. l-ftt>*>. tfjfe 
(sti 6) x&#>itv^<>{ h £«raa 8 vfummm 

SftttlcjsrtSfr^-f h t C b&X% So 

[00 8 6] 

too, SSegfiJ^T^:/^-* ^ru- &J§v*T3bsp 

-~xm&*ft 3 >zb&*imbi3iZ>« tut. m%fa<D&m 
nwmvHm-ir^ism^w £e>*-. tddsu&k 
icantr f d Diifif^^ z**&mmmxmmmn 

i n r ex *r-j*Mi&&n b *¥&m<om»mtmmm 
m^xx—j*j&m&n5*&m<oimjm&mKj:fr 

iB£ftS 0 £*>fc:£fc. e-A^^^-grr^m^ 
T*> y V^lC^^XiE^^^^SCDMA^:^ 

9. &mm\£&^X'<x<Dfcmjm&lc*LZt%&£fc&&5 



^xmmm&<DT>T+\zm^zi^&^-v\z%tt 

3ftT»)y>^tr-A^^ftp-i:^TtSo 

-?<otem&mmcM&~rztemnwbic*ffz--&m 

^S^$rS^:ti-Stf-A^d5»rigi:^So £e>KH: 
*U ^RAKE^M©S{IS I NR^ga: 

-TSS iNRgiitfcD, *>><\ SttA^ttSKg.«A^ 
SL'bbti:ZJ:?K.&fe£tv1tp^<< h^rSA*^ h£ 

#*-ca«!>3L>r h»*&*;i£*si>ng£fts A 

[0®Oi»^ftBiW] 
*toft«J&*r^1-0-CfcS o 

[®2] ^^ic^^s rcaBLkDyv^j <d*/££ 

[0 3] #3&91lJ:*$tt*_L0 y ^^^A«fifeo-fl? 

[0 4] 4&hk:*;i?st9 y f?mmm*>M&<Dm 
^^-r0-cfe5 o 

[0 5] ^^ic^itsj:9 y >*5tmm&*>b&m 

So 

[0 e ] *anfc*»it *fiaMW«i«eifeicBW-6«' 

^Sr^-r0-C$>So 
[0 7] ^^K^CDMASifiA^ry^-f ^7 W 

[0 8] *&m\a$nz±v y v^<oa^A«^«^ 

[0 9 ] tt-g-RHSH * 1) ^Hi-Sx-^^— ^A- 

[010] _b 9 y ^^S««^€>e*SSWfB«4riAW 
-t-S^«)0&N&A#^o-^^-t-HT?$>So 
[011] ^^^rf*^oT*>y>^ft^Ht^t7 

[012] «5KOS DMA^lC*5ttS^A«l^ 

[0i3] ^jsat zsTmmmzmrmx&z. 

[014] S DMA<D?IJffi^^i-@-C*>S 0 

[015] «^osttA*j«ic«itsT9 y 



-17- 



[01 8] ^OCDMAS^fiUfiT^r^^r 
[0191 TO !)^CDMA7^7^^ri/-© 

4 hs*3H» 



5 

6 t^J*M 

i o 

l 1 fcfKK 

1 2 (^-^) 

20 

2 1 hrnmu 

2 2a 

22b *^>r h*m» 

2 3 I* 

3 0 ftd^-f/U*' 

3 1 fi^^7>f/V^ 

3 1a i£*fc&S 

31b -ryf K7>f;v^ 



[01] 



[02] 
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ims] 



[010] 



.22b 



31a 



.31b 




mi 3] 



[09] 



<P k (U) 





Ife-Kl 




2 i 


3_L 


4_L 






-Z_L 


a 1 


9 


Ik* 


:2I 1=1 




1 3 


I 4 


1 5.. 






1 8 


9 






M 


' 2 


3 


4 


5 


6 


7 


8 


9 






t»i 


1.0000 


0.0000 


0.0000 


aoooo 


aoooo 


0.0000 


0.0000 


aoooo 


0.0000 






2 


0.9844 


0.0156 


0.0156 


-O.01S6 


0.0156 


-0.0156 


-0.0156 


0.0156 


0.0156 






3 


0.9688 


0.0000 


0.0313 


aoooo 


0.0313 


aoooo 


-0.0313 


aoooo 


0.0313 






4 


0.9531 


0.0156 


001 56 


aoi56 


0.0469 


-0.0156 


-0.0156 


-aoi56 


0.O469 






5 


0.9375 


aoooo 


04)000 


aoooo 


0.0625 


0.0000 


aoooo 


0.0000 


O.0625 






6 


0.9219 


0.0156 


0.0156 


-O.0156 


0.0469 


0.0156 


aoi56 


-0.01 56 


0.0781 






7 


03063 


aoooo 


0.0313 


aoooo 


0.0313 


aoooo 


0.0313 


0.0000 


0.0938 






ft 


0.B906 


0.0156 


0.0156 


aoi56 


aoi56 


0.0156 


aoise 


0.0156 


0.1094 






9 


0.8750 


aoooo 


0.0000 


aoooo 


0.0000 


0.0000 


aoooo 


0.0000 


ai250 






10 


0.8594 


0.0156 


aoisfi 


-o,o.l« 






-0.0156 


0.0156 


0.1094 






mi e] 




Ad^rtivo Combiner 



Adaptive Gombtar 
(User 2) 



Adaptive Combfrtor 
(UserN) 



ran 
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[Ill] 



[0121 




User 3- 



Power & Weight 
Controller 
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[H18] 



mi 9] 




(51) Int. CI. 7 

H O 4 B 7/26 10 2 

1/707 
H 0 4 J 15/00 



F I 

H 0 4 J 15/00 

H O 4 B 7/26 

HO 4 J 13/00 



B 
D 



F ^ — 5K022 EE02 EE22 EE32 FFOO 

5K059 CC02 CC03 CC04 DD37 DD39 
EE02 

5K060 BB05 CC04 DD04 KK03 LL01 
5K067 CC01 CC10 EE02 EE10 GG08 
KK02 KK03 
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